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To within practically negligible limits the density of the atmosphere is directly proportional to the pressure—Boyle's law; inversely proportional to the absolute temperature—Charles' law; and directly proportional to the sum obtained by adding together the molecular weights of the several gases present, each multiplied by the ratio of its partial pressure (the pressure which it alone produces) to the total pressure—Avogadro's law.
If, now, po is the density of dry air at the temperature 0° C., and under the pressure p} then
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in which w is the partial pressure of the water vapor present, t the existing temperature in degrees Centigrade, and a the coefficient of gas expansion, or M?3j at 0° C. or, more nearly, 0.00367, since air is not a perfect gas— see Van der Waals' equation.
Substituting the value of p, as given by equation (2), in equation (1), we have
(l - 0.378^
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Further, let // be the height of the "homogeneous" atmosphere, or height it would have if everywhere at the same temperature and pressure, and therefore of constant density. Obviously, according to Boyle's law, the value of // is independent of the actual value of the pressure. If, for instance, the amount of gas is doubled, p becomes doubled and the density doubled, and consequently // remains unchanged. Similarly for any other multiple or submultiple of the pressure.
At any given place the pressure p clearly is equal to the continuous product of the gas density, local acceleration of gravity, and homogeneous height; therefore
p = p(){///.                                                    (4)
Hence, substituting in equation (3)
1 - 0.378^
But, as is seen from equation (4), II is inversely proportional to g. Hence before we can assign a numerical value to // it is necessary to specify the value of g to which it applies. Now the height of the "homogeneous" atmosphere corresponding to temperature t and gravity g is found by multiplying any barometric height 6, representing, under gravity g, a pressure p, by the ratio of the density of mercury at the temperature for which b was determined to the density of dry air at the given

